M
ultiple studies have analyzed predictors of performance on the United States Medical Licensing Examination (USMLE) Step 1 and Step 2 Clinical Knowledge (CK) examinations. [1] [2] [3] However, very limited information is available regarding the risk factors associated with failing the Step 2 Clinical Skills (CS) examination.
An early study of one medical school's objective structured clinical examination (OSCE) conducted in collaboration with investigators from the National Board of Medical Examiners (NBME) reported low correlations between OSCE subtest scores and subtest scores on the Step 2 CS. 4 Subsequently, Dong et al reported evidence of a stronger association between another school's OSCE and
Step 2 CS subtest scores. However, their stepwise linear regression analysis revealed that preclinical grades and NBME Subject Examination scores in clerkships were more important predictors of Step 2 CS performance than were OSCE scores. 5 Neither study directly addressed the question of the student risk factors associated with failure.
Historically, the failure rate on Step 2 CS was low. Annual first-attempt passing rates for North American medical students ranged from 91% to 97% between 2004 and 2016, according to the USMLE. 6 However, in 2017 the USMLE Management Committee announced an increase in the passing standards after the routine review of examinee performance that it performs every 3 to 4 years. The USMLE announcement noted that if the new standards had been applied to the scores of earlier examinees evaluated under the previous standards, the national passing rate would have been three percentage points lower. 7 From the Office of Student Affairs and Career Counseling (Dr Rosenthal), the Rector Clinical Skills Simulation Center (Drs Russo, Berg 8 Furthermore, just 5 years after its introduction, the Step 2 CS examination was identified by residency program directors as the sixth most important criterion in their process for selecting residents. They ranked it more important than medical school class rank, membership in A O A, and medical school research experience. 9 Students who fail and need to repeat the exam must pay a second fee, and many also face significant additional expenses for travel and lodging because of the limited number of testing sites. 10 We designed this study to determine which student assessments routinely collected in the first 3 years of medical school can be used to estimate students' risk of failing the Step 2 CS examination.
Methods
The sample included all 1,041 members of the graduating classes of 2014 through 2017 at Sidney Kimmel Medical College at Thomas Jefferson University. We used data extracted from the Jefferson Longitudinal Study of Medical Education. 11 The University's institutional review board approved the data collection and its use in this type of study.
We evaluated the following: Medical College Admission Test (MCAT) scores, USMLE Step 1 scores, NBME Subject Examination scores in six major clerkships (family medicine, internal medicine, obstetrics/gynecology, pediatrics, psychiatry, surgery), subtest scores on an OSCE with standardized patients administered at the end of the third year, 4 and faculty ratings of clinical clerkship performance on a 4-point scale (Honors, Excellent, Good, Marginal).
The six clerkships used the same rating form, which included a mix of objective rating items and prompts for subjective comments. The clerkship directors decided which faculty members and residents would be assigned to rate students. The directors managed the process of integrating the individual ratings and comments from multiple raters into final global faculty ratings for the students in the clerkships. The specific process for final grading and associated standards varied across clerkships and hospitals. The ob/gyn and surgery clerkships also included a onehalf day final OSCE, and the scores were included in the determination of the final grade.
We established statistical significance at 0.05. We used independent t-tests and χ 2 tests of independence to assess the bivariate descriptive statistics comparing the students who failed with the students who passed. We used logistic regression analysis to formulate a multivariate model that could be used to estimate a student's risk of failing. Calculations were performed using Stata SE 14.2 for Windows (Stata Corp, College Station, Texas). Table 1 shows the means for key performance metrics available prior to the exam for 30 (2.9%) students who failed the Step 2 CS examination in comparison to 1,011 (97.1%) who passed.
Results
The
Step 1 mean for students who failed was significantly lower (P<.003). The means for the six NBME clerkship examinations were also significantly lower for those who failed (P<.01). The mean scores for Data Gathering Skills, Patient Notes, and Communication and Interpersonal Skills (CIS) on the OSCE at the end of the third year were also significantly lower for those who failed (P<.02). It is noteworthy that the mean MCAT scores for Biological Sciences, Physical Sciences, and Verbal Reasoning were higher for the students who failed, which was inconsistent with the direction of the differences in the other metrics. However, these unusual differences in the MCAT scores were not statistically significant.
Not summarized in Table 1 are the different distributions of the clinical ratings in the 6 clerkships. The vast majority of students earned the high ratings of either Excellent or Honors in all clerkships, with the largest number earning these ratings in family medicine (95.0% of students), followed by pediatrics (91.2%), ob/gyn (90.6%), internal medicine (90.0%), psychiatry (89.2%), and finally surgery (89.0%). Correspondingly, the low ratings of Good or Marginal were rare, ranging from the fewest in family medicine (5.0% of students) up to surgery (11.0%).
In each clerkship the overall association between the four levels of clinical ratings and Step 2 CS outcomes was statistically significant (P<0.05) by χ 2 analysis. Inspection of the cross-tabulations for the four levels of ratings in each clerkship and
Step 2 CS revealed little difference in outcomes between students who earned Honors compared to those who earned Excellent. However, the differences in outcomes between the high ratings of Honors or Excellent and the low ratings of Good or Marginal varied across clerkships. Table  2 shows the outcomes for students with low ratings of Good or Marginal in each clerkship. Students with low ratings in internal medicine had the greatest chance of failing (9.7%), whereas students with low ratings in family medicine had a 4.0% risk of failing that was only slightly higher than the 2.9% failure rate for all 1,041 students. Students with low clinical performance ratings in psychiatry had the lowest risk of failing
Step 2 CS (1.8%). Table 3 summarizes the number of low clinical performance ratings per student across the six clerkships. The majority of students, 689 of 1,041 (66%), never had a low rating of Good or Marginal. Their failure rate on the Step 2 CS examination was 2.5%. The overall failure rate for students with three or fewer low ratings was 2.35%. However, for those with four or more low ratings Note: A rating of Good or Marginal was considered low clinical performance.
* P values are based on z-tests comparing the failure rate of students with low ratings in that clerkship to the failure rate for the total sample. 
Discussion
Since the Step 2 CS examination was first administered in 2004, it has come to play an increasingly important role in licensure, medical schools' academic decisions, and candidate selection in residency programs. Already, Step 2 CS has significantly influenced the curricula of many medical schools. Despite early concerns about its justification and cost-effectiveness, 12, 13 there has been growing recognition of the substantial positive influence of Step 2 CS on the clinical education of young physicians. 14, 15 The markedly higher passing standards introduced in 2017 further underscore its value, but also increase concerns for students who fail the exam. Failure can delay graduation and limit professional career prospects. Consequently, it is becoming even more important to be able to identify any performance metrics that suggest that a student might be at a higher risk of failing.
This study showed significant associations between failing Step 2 CS and low Step 1 scores, low NBME clerkship scores, low faculty ratings of clerkship performance, and low scores on a third-year OSCE. These associations are consistent with the published reports of correlations between clinical assessments in medical schools and subtest scores on
Step 2 CS. 4, 5 However, our study went beyond previous work in an attempt to identify more specific performance metrics suggesting that a student might be at a higher risk of failing. Students with four or more very low faculty ratings of clinical performance in required clerkships were nearly 13 times more likely to fail than students with three or fewer low ratings. Low faculty ratings in clerkships were so rare that a history of multiple low ratings should serve as a clear and logical red flag for poor performance on the Step 2 CS.
Students with low faculty ratings in the internal medicine clerkship were more likely to fail than students with low ratings in other clerkships. The importance of solid clinical performance in the internal medicine clerkship as a prerequisite for success on the Step 2 CS examination is hardly a surprise considering that CS measures key clinical skills. A task force convened by the Alliance for Academic Internal Medicine identified a subset of key entrustable professional activities considered the principal responsibility of the internal medicine clerkship, including obtaining focused histories and clinically-relevant physical examinations, generating complete differential diagnoses, and providing well-organized clinical documentation. 16 While clinical skills in internal medicine appear to be important for success on Step 2 CS, it is not clear why above-average knowledge Note: Dependent variable is 1 for those who failed Step 2 CS (n=30), and 0 for those who passed (n=1,011). McFadden's r 2 is 0.19 (P<.0001).
* P values based on two-tailed z-test that odds ratio (OR) in logistic regression model is equal to 0. Relative risk ratio (RR) is based on OR with a population prevalence of a failure rate of 4%. ** Ratings in six clerkships are faculty ratings of students' clinical performance.
of surgery and pediatrics, specifically, were also identified in this analysis. This finding may be related to the specific clinical content of these clerkships at this medical college or the content of the Step 2 CS examinations during the 4-year time period of this study and warrants further investigation. Nevertheless, the findings imply that outcomes on
Step 2 CS are associated with test scores that measure specific clinical knowledge as opposed to the diverse clinical skills assessed in clerkships and OSCEs. It is noteworthy and quite surprising that low clinical ratings in family medicine were not one of the more important risk factors identified in the regression model. This finding is likely related to the fact that family medicine assigned such a very high percentage of Honors/Excellent ratings, and correspondingly the lowest number of Good and Marginal ratings. A similar phenomenon was seen in the ratings for the psychiatry clerkship. Although all clerkships use the same rating form, it is possible that faculty used different standards in the ambulatory settings of these clerkships. It is also possible that faculty raters in these specialties that demand strong interpersonal skills were reluctant to document students' lower clinical performance. Whatever the explanation, their policy appears to be consistent with the findings of a national study of 119 medical schools in which the authors reported that the widest variation and greatest percentages of very high clinical ratings were awarded in the family medicine and psychiatry clerkships. 17 Similarly, a recent proposal for changes in student performance assessment reported that "there is no commonly accepted standard for how to assign clerkship grades" in medical schools. 18 Low CIS scores in the third-year OSCE also indicated a higher risk of failure, but low scores in data gathering skills or the quality of patient notes in the OSCE did not. It is noteworthy that throughout the 4-year period of this study, one of the authors (J.M.) was conducting a remedial program for about 20 students per year with very low OSCE scores in data gathering, patient notes, or CIS. Each student completed several weeks or more of a required individual remediation program before attempting the Step 2 CS examination. The remedial program for each student was developed to address each student's particular weaknesses. It is possible that this diverse intervention may have confounded some of the associations with the OSCE scores in this study. None of the 30 students who failed Step 2 CS had participated in the remedial program. Also, it is noteworthy that during the period of the study, the students with low clerkship ratings or low NBME scores identified were not being systematically screened and identified for remediation before attempting the Step 2 CS examination. The students were selected for the remedial program based only on their low OSCE scores. The small number of failures and nonrandom assignment to the remedial program precluded any statistical analysis to investigate and try to adjust for its effect. Furthermore, the intervention varied for subgroups of students and there was variation in student adherence to faculty recommendations.
There are other limitations in this study. Although it was conducted using data from a single institution, it does include four classes and more than 1,000 students. While the number of students who failed was small, this sample is representative of the national rates during that time period. This limitation is reflected in the low value of the r 2 estimate of fit for the logistic regression model. The amount of information on failures in the sample is limited. Although the modest r 2 value is also partially due to measurement error in variables-especially the clinical ratings and OSCE scores-it also suggests that there are other independent variables that were not included in the model. For example, failure may be associated with noncognitive variables (eg, professionalism, work ethic, professional responsibility) that were not explicitly measured in the present study. Chang and colleagues at the University of California San Francisco reported that such measures were associated with the patient-physician interaction portion of their Clinical Performance Examination. 19 Finally, the primary language of the vast majority of students in this study was English. No one in the sample failed the Spoken English Proficiency component of the Step 2 CS examination.
Conclusions
Overall, the findings imply that students who encounter difficulty in multiple clerkships and assessments of clinical skills are at the greatest risk. The relative risk of the individual clerkship metrics is significant, but less certain. The findings for students who failed and the most important risk factors reported here are logically related to the proficiencies measured by the Step 2 CS examination. These findings are consistent with previous correlational studies. As the importance of Step 2 CS grows, meaningful information is needed about the risks of failure to students. Future studies involving larger samples would be helpful to examine the risk factors reported here and to investigate the predictive value of other student metrics.
